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Impact and trend of factors affecting the prevalence of
head lice (Pediculus capitis) infestation in primary school
students
Amirhossein Zahirniaa, Mohammad Ali Aminpoora, Hassan Nasirianb,*
Department of Medical Entomology, School of Medicine, Hamadan University of Medical Sciences,
Hamadan, Islamic Republic of Iran
b
Department of Medical Entomology and Vector Control, School of Public Health, Tehran University
of Medical Sciences, Tehran, Islamic Republic of Iran
a

Background: Among arthropod-associated diseases or arthropods-pests of medical importance, Pediculus capitis
is mentioned as one of the most common human obligate ectoparasites.
Objective: The aim of this study was to determine the impact and trend of factors affecting the prevalence of
P. capitis infestation among primary school students in Gilan-e Gharb County.
Methods: Epidemiological information of students was completed using a questionnaire. To detect head lice or
nits, the hair on scalp, the back of neck and around the student’s ears was carefully examined by experienced
individuals (males and females according to the gender of the students). In order to obtain the definite identity,
samples were sent to a medical entomology laboratory.
Results: The present study showed that student age, gender and hygiene, bathing, father’s and mother’s
education level, length and condition of hair, number of family members and income level, education level, and
referring to the hairdresser are effective on the prevalence of P. capitis in students revealing significant differences
between them (P < 0.05). The prevalence of P. capitis in girl students was higher than boys. The prevalence of
P. capitis in students decreased with increasing student age and hygiene, bathing, father’s and mother’s education
level, family income level, education level, and referring to the hairdresser. The prevalence of P. capitis in students
increased with increasing number of student family members and hair length. The prevalence of P. capitis
decreased with the change of student’s hair condition from smooth to curly.
Conclusion: Primary-school students are intermingled in classes and have high contact rates. Then, P. capitis
transmission occurs frequently. To efficiently decrease the prevalence of P. capitis in a community, all students
or families at risk of being infested should be involved. Therefore, students and their parents should be
informed about P. capitis infestation.
Keywords: Head lice, Pediculus capitis, prevalence, primary-school, students.

Body or crab louse and head louse (pediculosis
capitis) infestations which remain a worldwide problem
are commonly called pediculosis.(1, 2) Pediculosis
capitis, is an infestation caused by Pediculus capitis
(De Geer) (Anoplura: Pediculidae) insects, infesting
commonly the human hair and scalp. All stages of P.
capitis insects are connected to human hosts during
their life span. Pediculus capitis nymphs and adults
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feed on only human blood without having wings and
jumping ability. These insects are transmitted mainly
through physical contact.(3 - 5)
Pediculus capitis can lead to pruritus, skin
irritation, super infestation and urticarial from
scratching, social stigmatization, and psychological
distress. The most common symptoms associated to
pediculosis capitis infestation are constant itching and
scalp pruritus with occasional cutaneous infection
caused by scratching. Pediculosis capitis infestation
may even lead to anemia when affected individuals
who are associated with poor social condition and
inadequate diet. Lice insect injects their saliva into
the host when they feed blood to promote vasodilation.
An immune response may be produced in the host by
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the saliva, leading to pruritus. Fecal material
from the lice insect may also contribute to scalp
irritation. Scratching an itchy scalp occasionally
causes cutaneous scalp infection. Although head lice
infestation is associated with little morbidity, it cause
much anxiety, lost days from school and work, and
spent millions of dollars on medications. Recently,
some studies provided novel information about
pathogenic bacteria, namely Coxiella burnetii and
Rickettsia aeschlimannii in head louse.(3, 5 - 9)
Pediculus capitis infestation is a public health
problem that occurs in various parts of the world
affecting mostly school-aged children with a peak
incidence below 15 years old (3, 5 - 7), including Iran.
Head lice infestation among primary-school-age
children is the most prevalent communicable disease
rather than all other communicable diseases except
for the common cold.(4) Although more common
in developing countries, P. capitis infestation is
endemic in many developed countries such as the
United States, particularly among school-aged
children. The prevalence of P. capitis in primary
school students in developed countries is estimated
at 2.0 – 10.0%. (3, 6, 10, 11) Given that P. capitis
prevalence varies well according to the social
situation, genetic and cultural characteristics
of different populations (3), it is recommended
to investigate it in local areas periodically. In some
studies, P. capitis has been considered a neglected
and re-emerging disease. In addition to cause direct
problems, it can lead to social problems, academic
decline and depression in infected individuals. As the
development of the societies depends on their people
public health and the public health of the societies
have special importance. One of the most public
health threats are obligate ectoparasites like P. capitis
infestation which are still a public health problem
despite the improving and advancing in medical
science. (12) Head lice infestation is common in
community centers such as schools, barracks and
dormitories, but it has been noticeable in primary school
students, especially for girls. It may cause public health
problems, psychological effects, social pressures
and even academic failure in students.(7, 13) In Iran,
unfortunately, head lice infestation along with other
infectious diseases is emerging due to the increase in
the population, rural migration to towns, marginalization,
the establishment of satellite towns with minimal
public health and welfare facilities as a public health
problem in some areas.(14) The aim of this study was

Chula Med J

to determine the impact and trend of factors affecting
the prevalence of P. capitis infestation among primary
school students in Gilan-e Gharb County.
Materials and methods
Study area
Gilan-e Gharb County located in the Southwest
of Kermanshah Province with a population about
62,857 people at an altitude of 804 meters. It has two
specific climates, summer and winter. In this study,
all students of primary schools including 2,515 students
(1,180 girls and 1,335 boys) present in the classroom
were considered as the study population. All of them
were included in this study by census and screened
for head louse infestation in 2018.
Infestation investigation and head lice diagnosis
The necessary permits were obtained from the
county health and medical network office before
the field work. For explaining the study objectives, a
coordination and justification meeting was held
with school administrators, health educators and
other stakeholders. Then, in accord with the school
administrators and health educators, we went to
primary schools for identifying infected students on
specific days and according to the previous agreement.
In encounter with students, ethical principles were
observed. Questionnaires were completed by
students. If a student was unwilling to cooperate, there
was no insistence.
Data collection
Epidemiological information that includes student
demographic information such as name, surname, age,
gender, number of family members, education level,
father’s and mother’s education level, family income
level, number of bathing per week, hair type and length,
personal hygiene, and referring to the hairdresser
in the last two weeks was completed using a
questionnaire. To detect head lice or nits, the hair on
scalp, the back of neck and around the student’s ears
was carefully examined by trained and experienced
individuals (males and females according to the
gender of the students). To increase the accuracy of
examining, a magnifying glass and tongue blades were
used. The information of infected students was entered
in the relevant sheets. If any of the students were
infected, the school health educator will ask the parents
to go to a near relevant health center for treatment.
To obtain the correct diagnosis, the collected samples
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were sent to the medical entomology laboratory of
Hamadan University of Medical Sciences.
Ethical considerations
In order to obtain satisfy of the student parents
and observe the moral considerations, a written
testimonial form was presented to the student parents.
If the student parents consented and allowed, each
student was examined separately in a room. Female
and male expert individuals were appointed to examine
the students in girls’ and boys’ schools, respectively.
Also, in order to maintain student confidentiality and
prevent their psychological damage, no other person
was informed about the infected students except the
examiner and the school health educator.
Statistical analysis
Microsoft Excel and SPSS were used to analyze
the data. The methods following Nasirian H. (15 - 18)
and Zahirnia A, et al.(19, 20) were used to estimate and
calculate the scales, and impact and trend of factors
including student age, gender and hygiene, bathing,
father’s and mother’s education level, length and
condition of hair, number of family members and
income level, education level, and referring to the
hairdresser affecting the prevalence of head lice
infestation. Correlations between parameters were
calculated using pearson’s correlation coefficient
(r).An analysis of Chi-square test was used to compare
factors affecting the prevalence of student head lice
infestation. P-value < 0.05 was considered statistically
significant.
Results
The impact of factors affecting the prevalence of
student head lice infestation
Table 1 shows the prevalence of Pediculus
capitis infestation and effective factors among
primary school students in Gilan-e Gharb County. In
total, the prevalence of P. capitis in primary school
students was 2.5%. The prevalence of P. capitis was
4.4 and 0.9% for girl and boy students, respectively
(Table 1). Factors including student age, gender and
hygiene, bathing, father’s and mother’s education level,
length and condition of hair, number of family members
and income level, education level, and referring to
the hairdresser are effective on the prevalence of
P. capitis in primary school students (Table 1 and
Figures 1 - 2). Chi-square test analysis revealed a
significant difference between factors affecting the
prevalence of head lice infestation including student
age, gender and hygiene, bathing, father’s and
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mother’s education level, length and condition of
hair, number of family members and income level,
education level, and referring to the hairdresser
(P < 0.002) (Table 2).
The trend of factors affecting the prevalence of
student head lice infestation
The prevalence of P. capitis in primary school
students decreased with increasing student age
(Figure 1A) and hygiene, bathing (Table 1), education
level (Figure 1B), father’s and mother’s education
level (Figure 1C, D), family income level (Figure 2B),
and referring to the hairdresser (Table 1). The
prevalence of P. capitis in primary school students
increased with increasing number of student family
members (Figure 2A) and hair length (Figure 2C).
The prevalence of P. capitis in girl students was higher
than boy students in primary schools (Table 1). The
prevalence of P. capitis decreased with the change
of student’s hair condition from smooth to curly
(Figure 2D).
Discussion
Among arthropod-associated diseases like
leishmaniosis, myiasis, and scabies, or arthropodspests of medical importance such as ticks, mosquitoes,
and cockroaches, Pediculus capitis mentioned
as one of the most important human obligate
ectoparasite.(7, 21 - 37) Although the improvement of
health system has had a significant impact on the
reducing of P. capitis infestation, but infestation with
this human ectoparasite is observed worldwide even
in developed countries. The most vulnerable groups
to head lice infestation are school-age children, whose
infestation plays an important role in quality of
their life and their education level, as well as in the
spread of infestation to others.(6, 14) The prevalence of
pediculosis is usually related to the level of public
health. The school health system plays a pivotal role
for students and families by organizing information
campaigns and practice sessions about the prevention,
screening and treatment of pediculosis in a timely
manner.(2) The risk of pediculosis is related to several
factors. Previous studies exhibit the infestation rate
decreases significantly with age increasing due to
more self-care of the students at older ages and their
acquisition of the necessary skills to comply the
principles of personal hygiene.(38, 39)
In addition to the age and socioeconomic status,
other factors that affect the prevalence of head
lice infestation include gender, the number of

Age (year)
Seven-year
Eight-year
Nine-year
Ten-year
Eleven-year
Twelve-year
Total
Family members
Three persons
Four persons
Five persons
Six persons or higher
Total
Hair condition
Smooth
Semi-curly
Curly
Total
Father’s education level
Illiterate
Primary school
Diploma
Associate diploma
License or higher
Total
Hairdresser referring
Yes
No
Total
Family income level
Poor
Medium
Good
High
Total
25
13
10
7
5
4
64
4
16
26
18
64
57
5
2
64
20
17
18
5
5
65
9
55
64
23
23
17
1
64

599
1,341
472
103
2,515

1,744
450
321
2,515

193
410
869
300
743
2,515

921
1,594
2,515

329
846
1,122
218
2,515

Infected
Individuals

500
409
459
390
337
420
2,515

Total

306
823
1,105
217
2,451

912
1,539
2,451

173
393
851
295
738
2,450

1,687
445
319
2,451

595
1,325
446
85
2,451

475
396
449
383
332
416
2,451

Healthy
Individuals

93.0
97.3
98.5
99.5
97.5

99.0
96.5
97.5

89.6
95.9
97.9
98.3
99.3
97.4

96.7
98.9
99.4
97.5

99.3
98.8
94.5
82.5
97.5

95.0
96.8
97.8
98.2
98.5
99.0
97.5

%
Level of education
First grade
506
Second grade
405
Third grade
459
Fourth grade
387
Fifth grade
339
Sixth grade
419
Total
2,515
Bathing
Once a two week
82
Once a week
754
Twice a week
1,501
More
178
Total
2,515
Hair length
Short
1213
Medium
708
Long
594
Total
2,515
Mother’s education level
Illiterate
113
Primary school
473
Diploma
1,062
Associate diploma 310
License or higher
557
Total
2,515
Personal hygiene
Yes
994
No
1,521
Total
2,515
Gender
Boys
1,335
Girls
1,180
Total
2,515

Total

12
52
64

47
17
64

22
17
19
4
2
64

8
17
39
64

16
23
24
1
64

26
14
9
7
5
3
64

Infected
Individuals

0.9
4.4
2.5

4.7
1.1
2.5

19.5
3.6
1.8
1.3
0.4
2.5

0.7
2.4
6.6
2.5

19.5
3.1
1.6
0.6
2.5

5.1
3.5
2.0
1.8
1.5
0.7
2.5

%

1,323
1,128
2,451

947
1,504
2,451

91
456
1,043
306
555
2,451

1,205
691
555
2,451

66
731
1,477
177
2,451

480
391
450
380
334
416
2,451

Healthy
Individuals

99.1
95.6
97.5

95.3
98.9
97.5

80.5
96.4
98.2
98.7
99.6
97.5

99.3
97.6
93.4

80.5
96.9
98.4
99.4
97.5

94.9
96.5
98.0
98.2
98.5
99.3
97.5

%
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7.0
2.7
1.5
0.5
2.5

1.0
3.5
2.5

10.4
4.1
2.1
1.7
0.7
2.6

3.3
1.1
0.6
2.5

0.7
1.2
5.5
17.5
2.5

5.0
3.2
2.2
1.8
1.5
1.0
2.5

%

Table 1. The prevalence of Pediculus capitis infestation and effective factors among primary school students in Gilan-e Gharb County.
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Figure 1. The impact and trend of factors affecting the prevalence of Pediculus capitis infestation among primary school students in Gilan-e Gharb County:
(A) The impact and trend of P. capitis morbidity by age; (B) The impact and trend of level of education of students on P. capitis infestation; (C) The impact
and trend of father’s education level on P. capitis infestation; and, (D) The impact and trend of mother’s education level on P. capitis infestation.
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Figure 2. The impact and trend of factors affecting the prevalence of Pediculus capitis infestation among primary school students in Gilan-e Gharb County:
(A) The impact and trend of number of family members on P. capitis infestation; (B) The impact and trend of family income level on P. capitis infestation;
(C) The impact and trend of student hair length on P. capitis infestation; and, (D) The impact and trend of hair condition on P. capitis infestation.
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Table 2. Chi-Square test analysis between factors affecting the prevalence of Pediculus capitis infestation among primary
school students in Gilan-e Gharb County.
Analysis between

X2

P - value

Age of students
Student bathing
Education level of students
Student family members
Father’s education level of students
Mother’s education level of students
Student hair condition
Student referring to the hairdresser
Student hair length
Family income level of students
Personal hygiene of students
Gender of students

38.6
1993.5
32.2
1157
453.3
1005.2
1436.1
173.7
258.9
873.2
113.6
10.2

0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.002

family members, status of environmental health, and
literacy level.(40) The reason for the increase in the
P. capitis prevalence can be attributed to the increase
in the level of contact with each other and also the
possibility of using common devices and thus
the rapid transmission of infestation. Head lice
infestation is a public health problem that affects
mostly school-aged children with a peak incidence
below 15 years old.(3, 5 – 7, 11) A common misconception
is that infestation occurs more frequently among
lower income populations, but head lice are found
among all socioeconomic groups.(6) In areas with high
population density, poor economic situation, lack of
personal hygiene, and lack of health facilities are
very common.(7, 41, 42)
In the present study, a significant relationship
was observed between the number of family members
and the prevalence of P. capitis infestation. It seems
that with the increase in the number of family
members, parents will be less able to take care of
their children’s health. Currently, the prevalence
of head lice infestation is not limited to specific
socioeconomic status, but is usually more common in
low-income and densely populated communities.(4)
In this study like previous studies (14), a significant
relationship was observed between the education
level of student parents and the student P. capitis
infestation. It can be explained that the higher
education level of parents can lead to greater
awareness and knowledge of their children health
issues leading to a significant reduction in the student
P. capitis prevalence. Another finding of the present
study indicated a significant difference between family
income level and P. capitis prevalence. Family income

level can increase P. capitis prevalence in accessing
the students to sanitary facilities and personal
belongings. In fact, family income level can be
considered as a function of individual jobs and
education level which education, income and job of
individuals are integral components and affect
the prevalence of head lice. The highest infestation
rates occurred among students who take bathing every
two weeks which directly related to family income
level. Therefore, the lack of welfare and health
facilities is a direct factor for more prevalence of head
lice infestation in students.
The student’s hair length has a significant impact
on the prevalence of head lice that having long hair is
more infected with P. capitis and having short hair is
less infected with P. capitis. Of course, head lice lives
near the roots of the hair and lays eggs there, so the
effect of hair length on the prevalence of head lice
should be sought along with other factors. Straight
hair is more infected than semi-curly and curly hair.
Head lice appears to be more adaptable living on
straight hair, leading to more infestation in straight
hair. The use of contaminated common equipment
can increase the rate of P. capitis infestation
exponentially.(43) The use of common equipment is
one of the ways of P. capitis transmission, which
was also shown in the present study to affect the
prevalence of head lice infestation. However, as
mentioned, the length of hair affects the P. capitis
infestation, and going to the hairdresser and hair cutting
can also be considered effective. The results indicated
that the prevalence of head lice infestation among
students who referred to the hairdresser is lower than
others.
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Studies on head lice infestation in populations with
different social-economical levels have encountered
significant differences between prevalence rates
in different populations and regions around the
world.(3, 4) The prevalence rates of P. capitis have
been reported from 5.8 to 35.0% in different regions
around the world. In Iran, the prevalence rates of
P. capitis were reported between 1.6 and 13.4% in
various sociodemographic backgrounds.(2) In total,
our findings showed that the prevalence of P. capitis
in primary school students was 2.5%. The prevalence
of P. capitis was 4.4 and 0.9% for girl and boy
students, respectively. This indicates that the role of
behavioral factors in further P. capitis infestation in
girl students than boys. In other words, there are
differences in girl behavioral habits than boy students
such as close contact of the girl heads, the suitability
of girls’ hair for P. capitis infestation due to its mass
and long length, and wearing the girls’ hair with a
cover causes lack of timely detection and spread of
P. capitis infestation in girls. Intimate and social
behaviors of girls and their long-term contact with each
other have been mentioned as the most common
causes of more P. capitis infestation in girls. Although
long and smooth hair of girls, wearing their hair with a
cover and decrease attention to infestation are also
mentioned in some cases as the cause of more
prevalence of P. capitis in girls. Because, primaryschool students are intermingled in classes and have
high contact rates, P. capitis transmission occurs
frequently. To efficiently decrease the prevalence of
P. capitis in a community, all persons or families at
risk of being infested should be involved. Therefore,
primary school students and their parents should be
informed about P. capitis infestation.(5) For insect
louse infestation control, maintenance of physical and
psychological health, and the early diagnosis and
treatment of infected individuals will be very
important.(3, 5 - 7)
Conclusion
Among arthropod-associated diseases or
arthropods-pests of medical importance, Pediculus
capitis is mentioned as one of the most common
human obligate ectoparasites. The prevalence of
P. capitis in girl students was higher than boy students.
The prevalence of P. capitis in students decreased
with increasing student age and hygiene, bathing,
father’s and mother’s education level, family income
level, education level, and referring to the hairdresser.
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The prevalence of P. capitis in students increased
with increasing number of student family members
and student hair length. The prevalence of P. capitis
decreased with the change of student’s hair condition
from smooth to curly.
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